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[Purpose and Background of the Research]

The supernova explosion is the last phenomena of
massive stars and it is triggered by a gravitational
collapse of their iron cores, which results in
formation of neutron stars and black holes. Huge
amount of energy is produced at the time of the
explosion for about 10 seconds and most of the
energy is carried out by neutrinos. Actually, such
neutrinos were observed by Kamiokande with the
supernova SN1987A, and the basic scenario of the
explosion mechanism was confirmed. However,
because the number of observed neutrino events
was only about ten, details of the mechanism was
not clarified. Also, this was an observation of one
supernova, and many supernovae are necessary to
investigate a  global picture. There are
approximately 1020 stars in the universe, and about
0.3% of them, i1.e. about 1017 stars have become
supernovae so far. The neutrinos produced by those
explosions are called supernova relic neutrinos
(SRNs). The main purpose of this research is to
observe SRNs. Another purpose is to determine the
direction of supernova if it happens in our galaxy.
[Research Methods]

All types of neutrinos are emitted when a
supernova explosion happens. Anti-electron-
neutrinos are easiest to be detected and they
produce positions and neutrinos with free proton
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high energy gamma rays which can be detected by
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If a supernova happens in our galaxy, many
thousands of anti-electron-neutrino interactions
and several hundred electron-scatterings happen
at SK. Electron-scattering events, which have
directional information, can be extracted using
neutron anti-tagging and the pointing accuracy
will be improved. In case of a nearby supernova
such as Betelgeuse (Gf it happens), using
anti-electron-neutrinos emitted during the silicon
burning phase, a precursor of the explosion could
be detected.

[Expected Research Achievements and

Scientific Significance]

If this research is realized, it would be the first
observation of SRNs in the world. It will reveal
history of massive stars in the universe. Also,
averaged neutrino energy spectrum could be
observed. For the supernova in our galaxy, it is
very 1important to dispatch the directional
information to optical observatories as soon as
possible. A supernova starts emitting photons
when the shockwave reaches to the surface of the
star, which usually takes from several hours to a
day. With a quick dispatch of neutrino detection,
optical observations can be started from its very
early stage.
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